Abstract

26
Optogenetic switches permit accurate control of gene expression upon light stimulation.
27
These synthetic switches have become a powerful tool for gene regulation, allowing 
86
and Voltage domain (LOV domain) (12). This feature of VVD already led to the development 87 of the optogenetic system denominated "LightOn", which was successfully utilized for light-
88
controlled expression of transgenes in mice and mammalian cells (13, 14) . Notably, in 89 Neurospora, VVD also interacts with the blue-light photoreceptor White Collar 1 (WC-1),
90
through WC-1's LOV domain, allowing N. crassa to photoadapt in the presence of 91 continuous illumination (15) (16) (17) . This naturally-occurring LOV-LOV interaction of WC-1 and
92
VVD opens the door for the development of novel optogenetic switches based on different
93
LOV pairs, such as WC-1/WC-1 or WC-1/VVD.
94
The budding yeast Saccharomyces cerevisiae ranks amongst the most relevant and 95 versatile microorganisms for biotechnology. 
116
FUN-LOV provides a dynamic range of gene expression.
117
The new optogenetic switch named FUN-LOV, was developed based on the pairing of WC- (Luc) under the control of the GAL1 promoter (PGAL1) (Fig. 1A) .
125
Additionally, with the aim to increase even further gene expression induction, we designed 126 a synthetic version of the GAL1 promoter (P5xGAL1), which included four additional GAL4-
127
UAS DNA binding site sequences (Fig. 1B) . (Fig, 1C, 1D, 1E ; Fig. S1 and S2). In our hands, the expression 131 levels achieved by the FUN-LOV switch were superior to those obtained applying classical 132 galactose induction (Fig. S2) . Furthermore, the maximum luciferase expression levels of the 133 system were 1218-fold for white-light and 1316-fold of induction for blue-light, utilizing the 134 synthetic P5xGAL1 promoter ( Fig. 2A, 2B, 2C and 2D 
145
The feasibility to operate the FUN-LOV system as an on/off switch with dynamic and 146 temporal resolution was also assayed. The FUN-LOV system yielded a distinct dynamic and (Fig. S4 ). This also suggests that the expression levels reached by 152 the FUN-LOV system might be further incremented by expressing its components under 153 stronger promoters, such as PTEF1 or PTDH3 (Fig. S4C and S4D) , which in the future could 154 further boost the relative levels of the FUN-LOV switch components, such as the GAL4-DBD 155 moiety (Fig. S4E) . We also found that longer exposure to a blue-light pulse increased the 156 expression of the reporter gene ( Fig. 1G and Fig. S3E 
195
strains carrying PGAL1-TUP1 showed strong cell aggregation in glucose but not in galactose,
196
confirming the flocculation phenotype caused by the lack of TUP1 expression ( Fig. S6 ).
197
Then, we episomally incorporated the FUN-LOV system into the strains carrying the 
208
The reversibility of the flocculation phenotype was evaluated under different conditions of 209 LL and DD. Growth of FLO1 FIL strains during 24 hours in DD followed by 24 hours in LL 210 resulted in strong flocculation ( Fig. 5A and 5B), whereas the opposite treatment -24 hours 211 in LL followed by 24 hours in DD -revealed strong flocculation in LL without reversion of 212 the phenotype after the transfer to DD (Fig. 5C and 5D ). In the case of TUP1 FID strains,
213
there was no flocculation in LL during the initial 24 hours of incubation, followed by strong 214 flocculation after the transfer to DD ( Fig. 5E and 5F ). Table S1 .
339
Luciferase in vivo expression and Western blot assay.
340
We used a previously described destabilized version of the firefly luciferase for real-time Table S1 .
378
Luciferase enzymatic activity.
379
The luciferase protein activity was assayed using the Luciferase Assay System kit (Catalog 380 number E1500, Promega, USA) with modifications. Briefly, the yeast strains were grown 381 during 8 hours at 30 ºC in Sc media and harvest by centrifugation during 5 min at 4000g.
382
The cell pellet was disrupted using 200 uL of 2x Lysis Buffer Reagent (Promega, USA) and 
397
field and fluorescence microscopy using a Cytation 3 in microscope mode (BioTek, USA).
398
In the time course experiments scanning of the culture flask was performed every two hours.
399
The flocculation of each strain was quantified calculation the flocculation index of each strain 
